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EL,1 Brief Historyv

Philosophers recognized that the conventional laws of association

between ideas were in need of supplementation and some suggested the

concept of mediated association (Hume, 1886, p. 320; Hamilton, 1861,

Vol. 1, pp. 351 -354, Vol 2, pp. 244-245). Psychologists also worked

with the notion of mediated association with differintildefinitions and

usages (Ebbinghaus, 1885; Wundt$ 1894; Titcherier, 1910, p. 386;

Atherton & Washburn, 1912). Experimental studies of mediated association

on a nonverbal level were also conducted (Prokofiev & Zeliony, 1926;

Shipley, 1933, 1935; Lumsdaine, 1939; Brogden, 1939).

McGeoch (1942) noted that "The theory of the existence. of mediated

associations is an old one which has generated more discussion than

straightforward experimental study." In his revision of McGeochis

text, Irion (McGeoch & Trion, 1952) saw no good reason for altering that

statement.

Peters (1935) and Bugelski and Scharlock (1952)experimentally

demonstrated mediation in verbal learning. Peters, using nonsense

syllables, found such mediation in two of his nine experiment:: where the

subjects were able to make use of the common item perceptually or

ideationally present at the time of recall." Peters' conclusion

indicated that in Verbal material, awareness was necessary. Bugelski

and Scharlock considered the hypothesis of "unconscious mediated asse-

:;iationc" with an A-B, s-C, A-C model. They verified the hypothesis,

or at least that the Ss benefited from prior learning of the B-C

li3ts without reporting any perceptual or ideational use of the material.

Russell and Storms (1955) used nonsense syllables paired with.words and

2ouLd that 3; did ber;efit from mediated a3sociaticns. Their intdiate

frI,Alps of medin had to clo with pant experience (common eu17,ura1



association chains) and were not learned in the laboratory. s In other words,

A -B was learned, B-C and C-D were known, and A-D was learned. The Ss

could not describe the intervening association items which were assumed

to have been operative.

There are many ways that associative strength may operate in paired-

associate learning. Russell and Storms presented one way; others have

been presented ty Gallagher and Reid (1970), Berry and Baumeister (1971),

and Wollen and Lowry (1971). Associative mediation, verbal mediation,

and positive tranSfer" in paired-associate learning are related to their

bipolars, e.g., negative transfer. Spence and Schulz (1965), and Greeno,

James, and Da Polito (1971) have evaluated negative transfer. According

to the latter authors, negative transfer and forgetting appear to include

response competition, associative interference, and unlearning. Intimately

related to negative transfer are concepts such as reactive inhibition,

Proactive inhibition and retroactive inhibition (Briggs, 1954; Johnson

& Sowles, 1970; Weaver, Rose, & Campbell, 1971).

Luria (1957) in working with retardates considered them deficient

with verbal mediation in paired-associate and other learning. Jensen

and Rohwer (1963) probed paired-associate and serial learning in an

attempt to resolve differences between these two forms of rote learning.

Serial structure and its effect on paired-associate learning was appraised

by Pollio and-Dftper (1966). Luria has presented the notion that re-

tardates do poorly in some learning tasks becauSe of the lack of asso-

ciation between verbal and motor behavior. Various signal systems

were analyzed in several studies by O'Connor and Hermeltn (1963),

Working in ;,Lis area, Milgram (1966a) controlled 1%r the effect of



,BEST r..7.711"-TE

mental age and intelligence quotient.

Underwood et al. (1959, 1960) developed a two-stage model of paired-

associate learning: response learning and associative learning.

Research with this model has been conducted by Prelim and Stinnett (1970);

Kellas and Butterfield (1970); and Berry, Baumeister, and Detterman

(1971). An issue was raised by Maccoby (1964) as to Whether retardates

showed a production deficiency or a mediation deficiency. Ellis 1 c:63)

'formulated a stimulus trace theory to explain retardation and beh,

inadequacy. In the same book, Zearnan and House (1963) consider the -le

of attention in retardate learning.

Temporal factors have been researched with regard to stimulus-response

duration (Nodine, 1969) and interstimulus interval (Murray, 1970). Recall

or relearning for one day (Prehm & Mayfield, 1970) or one week (Hawker

& Keilman,1969) were duly noted. Melton_(1967) arld'4Jon Wright (1971)

examined the problem of repetition and memory retrieval, massed practice

and distributed practice. The speed of learning has also been considered

a variable in storage and retrival. Schieble (1954), Mandler and

Huttenlocher (1956), and Underwood and Schulz (1960) investigated

this variable.

Verbal transfer and directionality, i.e., forward and backward

association, has been studied by Harcum (1953) and SChild and Battig

(1966). Asch and Ebenholtz (1962) developed a principle of associative

symmetry and a notion of conceptual symmetry which could include concep-

tual and logical reversals.

Retardates are considered iOeal for paired-associate research since

they appear demphasze the sp-tanenus use cf verbal mediators

(Jensen & Rehwer, 1963).
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Tne verbal mediators can be built into the study and thereby add

control. Clark, Lansford, and Dallenbach (1960) used letter-numeral

pairs and their subjects had a difficult time inventing verbal mediators

to enhance the association within pairs. Related to this associationism

are rehearsal .(Leicht & Johnson, 1970) or recital (Milgrim, 1968b)

Instructions. Turner and Walsh. (1971) used word, sentence.and paragraph

mediation,' incliding some reversals.

The present experiment investigated the effects of positive transfer

(associative mediation, verbal mediation) and negative transfer on

the learning of letter-letteri letter-number, or number-letter pairs.

The Ss were Astitutitn7tlized adult retardates, 10 men and 10 women,

20-34 years of age, controlled for intelligence and academic achievement.

Method

Sub4pcts.

The pool of subjects used in this experiment were 20-34 years of age,

could read letters and numberb, had borderline intelligence on a verbal

Wechsler Adult Intelligence Scale, and were institutionalized at Glenwood

State Hospital-School in Iowa. Initially a group was randomly selected

from the pool .or a pilot study to determine the efficacy of materials

and procedure. the remaining subjects wero stratified as to sex, from

which ten men and ten women were randomly chosen to participate.

There were no significant differences between sexes on the 'Oechsler

Adult Intelligence Scale Verbal IQ Or . 76, SD =3.0 versus 3E. 74, SD .

4,4), or on the Wde Range Achievement "test Reading (7. 4:4, SD =

2.3 vr,:rsys 3E_, 4.7, SD . 2.3), though women were more variable.

However, ol);.e:i.endInc; t.;:e Stanford 3inet Intelligeace Sc!:11e

(Form 14,-M) p:rIced the Ss in the nfldly retarded (rather than border-
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line) category of intelligence. This was expected (e.g., see Cochran

& Pedrini, 1969).

Materials

The paired-associate lists consisted of letter-letter, number-letter,

or letter-number combinations. The lists followed an A-B, B-C, A-C

model and each list included six pairs. For a 'discussions of paradigms,

controls, and pseudomdbiation controls, refer to Mandler and Earhard

(1964). The A-B and.B-C lists are presente00 in Table 1 and for each

subject each list was scrambled (i.e.., mixed with non-systematized

bias). There were two A-C lists and they are presented in Table 2.

Three items in eaph*A-C list were the experimental (alleged positive

transfer) items. Th'ree items in each A-C list were the con'.

Insert Table 1 about sere

Insert Table 2 about here

(alleged negative transfer) items. One A-C list was designated "slue,"

the other A-C list was designated "red." The experimental stimulus-

items of the blue list were used as the control stimulus-items of the

red list, and vice versa(see Table 2). The letters and numbers

originally printed in black on clear plastic were made into two-by-

two inch slides and used with a carrousel projector. The projected

images were clearly legible and the same equipment and room were used

with each subject.
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Procedure

Prior to Lhe experiment proper, the subjects were taught prototypical

tasks through a series of three-by-five cards. During the experiment,

per se, a carrousel projector was used, adjusted so that it would

present each slide for five seconds, with a five end pause between

slides. The subjects responded verbally, i.e., reading or reading and

guessing for eEeh trial. Errors in reading (if any) were corrected by

the experimenter. Errors in guessing were corrected by the slide

(automatically showing the required association). Prior to the

first presentation of list A-B. the experimenter said, "Get ready,

see how many you can learn." The initial correct response in the A-B

list was reinforced with "Good." After the first run through of the

paired-associate list A-B, tbe experimenter said, "Get ready, see

how many you can remember or learn." Response to the stimulus was

by the method of anticipation. After each run through, the slides

were scrambled (i.e., mixed into non-systematic bias) during a two -

minute rest period. After each paired associate was learned to a

-criterion of five correct (but not necessarily consecutive) trials,

the paired associate was eliminated from the list. Eventually

each paired associate was learned.

There was a ten-minute rest period between the lists. The came

learning procedure was required of each subject for each list (A -!,

B-C, and either blue A-C or red A-C).

Results and Discussion

The paired-associate data were analyzed (Winer, 1971, pp. 559.

o9) ta:in th4 r2e-factor (2x2x.e) analysi5 of variance design
. -

(fixed factors: Sex, A-C, Transfer) repeated measures on
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one factor (Transfer). The experimental (alleged posftive Transfer) items

shared a common response which enhanced paired-associate learning. The

control (alleged negative Transfer) items shared response compe-:

tition, associative interference, and/or the need for unlearning an

old response prior to learning a new one. For trials required to

achieve criterion, the positive Transfer items differed significantly

.from the negative Transfer items (P=16.96, 1/16 df, p< .005) . The

positive Transfer items (controlled through the use of blue versus

red lists) required significantly fewer trials to criterion. There

S

were no other significant differences in the three-factor analysis.

An interview was conducted with each subject after his or her

part in the experiment. One subject (woman, red list) rehearsed

between trials. None of the subjects (n.20) reported the use of med-

iating syllables in thair attempts to learn List A-C. They were

naive subject3 and appeared to have no insight as to the basic purpose

of the experiment.

The analysis of.variance model report(1 above had been determined

'pre-hoc. But how do items of positive and negative Transfer relate

to Items that were learned fastest, middle, or slowest? How do

they in turn relate to quicker or slower Learners for Sex or for

List A-C? The answers tc some of these questions may be gleaned

from post-hoc analyses of variance presented in Table 3. Data

were analyzed using a four-factor (2x2x2x3) partially-nested

analysis of variance fixed-factor design. One design included Sex,

Learners (nested under Sex), Transfer, and Items: the other

Insert Table 3 about here
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included List A-C, Learners (nested under List A-C), Transfer, and

Items. The factors of Transfer and Items are repeated measures.

Transfer. includes the positive and negative items discussed previously.

Items. (subsumed undaiTransfer) includes the fastest, middle or slowest

items learned. When tied ranks appeared, a cube was east for inclusion

into a category. The Learners were. nested under Factor A and grouped

into quicker (note rapid learners) or slower learners.

It is obvious in Table 3 that there were significant main effects

of Learners (nested within A) into quicker and slower; of Transfer

%
into positive and negative; and of Items into fastest, middle, and

slowest. This should not be surprising since .
Transfer showed itself

significantly differentiated previously (three-factor analysis), and since

differences were sought for Learners and Items (through post-hoc

grouping techniques). Sex differences are not apparent, nor were

they previously (three-factor analysis). However, List A-C differences

which tended towards significance previously (F.3.09, 1/16 df, p c

ti .10), now achieve significance (F.13.72, 1/16 df, p<.005). Of

course, the Table 3 analysis is post-hoct.but it may point up a

potential difference. The blue list required more trials to criterion.'

Significant differences in lists (blue versus red) were not indicated

for the background, controlled variables of Wechsler Adult Intelligence

Scale Verbal IQ (:t =75, SD=3.6 versus 51-46, sr,..4.1) or Wide flange

Achievement Test Reading ( R..-4,3, SID=1.8 versus Ye4.91 D=2.0).

Of the interactive effects (see Table 3), Items X Learners (nested

within A) was significant. A consistent, ordered relationship was

noted among Items that were fastest" middle, or sloweot and Learners

that were quicker or slower (data not shown). The giliokeP Learnere
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were quicker with the fastest, with the middle, and with the slowest

Items as contras'ted to the slower Learners:.

There was a significant Tranger (positive, negative). x Items

(fastest, middle, kowest)interaOtion. For the fastest Items there.

were no significant differences, between positive Transfer and negative

T"iimisfer (data.not-ghown).-.This
was.probably the result of a ceiling.

effect. However, differences 4e1ween positive Transfer and negative
elf

Transfer were apparent for the middle Items, and the differences

increased.for the slowest Items,

k

1



BEST COPY AVARARIF References

12

Asch, S. E., & -Ebenholtz, M. The principle of associative symmelFy.

f

Proceedin s-of the American Phi:loto hical Societ 7962, 106,

135-163.

lerton, M. V., & Washburn, M., F. Mediate associations studied by the

method Of inhibiting associations; An instance of the effect of

"aufgabe.'" American Journal of Psychology, 191213, 101-109.

Berry, P. M., & BalMeister, A. A. Cite selection and meaningfUlness in

the paired-association learning of retardates. American,Journal of

Mental,Deficiency, 1971, 75, 456-462.

Berry, F. M., Baumeister, A. A., ?c Detterman, D. Free-learning among

intellectually average children amd mentally retarded individuals:

A study._of response integration. American Journal Of Mental Deficiera,

1971, 76, 116-124.

Briggs, G. E. Acquisition, extinction, and recovery functions in retro-

active inhibition. Journal of Experimental Psychology, 1954, 47,

285-293.

Brogden, W. J. Sensory preconditioning. Journal of Experimental

ELY21212.a, 1939, 25, 323-332.

Bugelski, B. R., & Scharlock, D. R. An experimental demonstration cf

unconscious mediated association. Journal of Experimental Eacholoa,

1952, 44, 334-338,

Clark, L. L., Lansford, T. 3., & Dallenhach, K. M. Repetition and

associative learning. American Journal of Psycholocy, 1960, 73

22-40,

Cochran, M. L., & Pedrini, D. T. The concurrent validity of the 1965

tJTAT with adult retardates. ;.....v,rican J-Jurnra of nental.

1969, 73, 654-656.



a

WIMPY AVARA04,
Ebbinghaus, H. uoer das Gedgchtnis. Leipzig: Duncker & Humblot, 1885.

republished: H.A. Ruger & C. E. 3ussenius (Trans.) ald2Lg. (2nd ed.)

New York: Dover, 19642

Ellis, N. R. The stimulus trace and behatrfOral inaeequacy. In N. R.

Ellis (Ed.), Handbook in mental deficienc : Psychological theory and

research. New York: McGraw-Hill, 1963., Pp. 1311-158.

Gallagher, J. W., & Reid, D. R. Effect of five free association

strength values on.paired-associate learning. American Journal of

Mental Deficiency, 1970, 75, 33-38.

Greeno, J. Go, James, C. T., & Da Fo)ito, F. J. A cognitive interpretation

of negative transfer and forgetting of paired associates. Journal of

Verbal LearninLand Verbal Behavior, 1971, 10, 331-345.

Hamilton, W. B. Lectures on Metaphysics. 2 vols.(Rev. ed.) Hansel, H. L.,

& Veitch, J. (Eds.) Edinburgh & London: William Blackwood, 1861.

Harcum, E. R. Verbal transfer of overlearned forward and backward

associations. American Journal of PsyCholou_, 1953, 66, 622-625.

HaWker, J. R., & Keilman, P. A. Prompting and confirmation in paired-

associate learning by retardates. American Journal of Mental

Deficiency, 1969, 74, 75-79.

Hume, D. (1711-1776) A treatise of human nature. Landon: Longmans,

Green 1886.

Jensen, A. R., & Rohwer, W. D., Jr. Verbal mediation in paired -associate

and serial learning. Journal of Verbal Learning and Verbal Behavior,

1963, 1, 346-)52.

Johnson, J. T., Jr., & Sowles, C. N. Proactive and retroactive inhibition

as a function of intelligence. American: Journal of Mental Deficiency,

197b, 75, 130-134.



14

BEST COPY il;1141610LE

Kellas, G., & Butterfield, E. C. Response familiarization and the paired-

associate performance of noninstitutuionalized retarded and -ormal

children. Ameri.lan Journal of Mental Deficiencyl 1970, 75, 81-87.

Leicht,,K.L, & Johnson, R. P. Effects of rehearsal instructions on recall

and organization in free learning of retardates. American Journal

of Mental Deficiency, 1970, 75, 163167.

Lumsdaine, A. A. Cenditicued eyelid responses as mediating generalized

finger withdrawal reactions. Psychological Bulletin 1939, 36/ 650.

Luria, A. R. Features of the interaction between the two signal systems in

the formation of a motor response in normal and abnormal development.

In B. Simon (Ed. ), gash212ulalnasazaLgalss. London: Routledge

& KeganPaul, 1957.

Maccoby, E.E. Developmental psychology. Annual Review of paycholoay, 1964,

15, 203-250.

Mandler, G., & Earnard, B. Pseudomediation: Is chainjng an artifact?

ychonomic Science, 1964, 1, 247-248.

Mandler, G., & Huttenlocher, J. The relationship between associative

frequency, associative ability, and.paired associate learning.

Arr.w'is____j___JoaanurnalofPsvcholo.(
1956, 69, 424-428.

McGeoch, J.A. The puchology of human learning. New York: Longmans,

1942.

McGeoch, J. A., & Irion, A.L. 'The psychology of human learniu. (2nd ed.)

New York: Longmans, 1952.

Melton, A. W. Repetition and retrieval from memory. Science, 1967, 158,

532.

Milgram, N. A. The effects of MA and IQ on verbal mediation in paired

associate learning. Journal of Genetic Psychology, 1968, 113, 129-143. (a)



BEST COPY AMUR, r

Milgram, N.A. Effect of sentence recital on implicit mediation in paired-

associate learning. Journal of Verbal Learnin

1968, 7, 714-721. (b)

and Verbal Behavior,

Murray, H. G. Incidental paired-Associate learning as a function of inter-
.

stimulus interval. Journal of Verbal Learning and Verbal Behavior,

1970, 9, 642-646.

Nodine, C. F. Temp oral variables in paired-associate learning. Psycholog-

ical Review, 1969, 76, 351-362.

O'Connor, N., & Hermelin, B. thought in severe

New York: Macmillan, 1963.

Peters, H.N. Mediate association. nalJourExpimentalPscholop,r,

1935, 18, 20-48.

Pollio, H. R., & Draper, D.O. Ti/e effect of a serial structure on paired-

associate learning. Journal of Verbal Learning and Verbal Behavior.

1966, 5, 301-308.

Prehm, H.J., & Mayfield, S. Paired-associate learning and retention in

retarded and non-retarded children. rnerican Journal of Mental,

pendency, 1970, 74, 319-322.

Prehms H.J., & Stinnett, R.D. Effect of learning method on learning stage

in retarded and non-retarded. American Journal of Mental Deficiau,

1970, 75, 319-322.

Prokofiev, G., & Zeliony, G. Desmodes d' associations cerebrates chez

l'homme et chex les animaux. Journale de_..1...ocriePscl, 1926, 23

O 1020-1028.

Russell, W. A., & Storms, L. H. Implicit verbal chaining in paired-

associate learning.. Journal of Experimental P cholo. 1955, 49,

287-293.

Schiebie, H. Individual meaningfulneus ratings and speed of learning

15



16

irria COPY liViiiLASLL

with observations on retroactive and proactive inhibition.

Unpublished doctoral dissertation, Northwestern University, 1954.

Schild, M. E., & Battig, W. F. Directionality in paired-associate

learning. Journal ofVerbal Learazn......dranyerbal Behavior,

1966, 5, 42-49.

Shipley, W, C. An apparent transfer of conditioning. Journal of

General Psychology, 1933, 8, 382-391.

Shipley, W. C. Indirect conditioning. Journal of General ifsycholoa,

1935, 12, 337-357.

Spence, J. T., & Schulz, R. W. Negative transfer in paired-associate

learning as a furiction of first-list trials. Journal of Verbal

Learnin and Verbal Behavior, 1965, 4, 7-400.

Titchener,-t. R. A textbook of psychology. (Rev. ed.) New York:

Macmillan, 1910.

Turnure, J. E., & Walsh, M.F. Extended verbal mediation in the learning

and reversal of paired-associates by EMR children. American Journal

of Mental Deficiency, 1971, 76, 60-67.

Underwood, B. J., Runquist, W. N., & Schulz, R.W. Response learning in

paired-associate lists as a function of intralist similarity.

Journal of EmeLimental Psvcholory, 1939, 58, 70-78.

Underwood, B. J., & Schulz, R.''1. nmaglIgness and verbal learninz.

Philadelphia: Lippincott, 1960.

von Wright, J.M. Effects of distributed practice and distributed recall

tests on later recall of paired associates. Journal of Verbal

Learninr and Vcrhal 13ehavior, 1971, 10, 321-315,

Weaver, G.E., Rose, R:G., & Camp ell, N,R. Item-specific retroactive

inhibition in mixed-list comparisons of the A--B, A-C, and A-B, D-C



paradigms. Journal of Verbal Learning and Verbal Behavior,

1971, 10, 488-498.

Winer, B.J. Statistical rid,:qicles in exnerimental design. New York:

McGraw-Hill, 19(1.

Wollen, & Lowry D.H. Effects of imagery on paired-associate.

learning. Journal of Verbal Learning and Verbal Behavior, 1971,

10, 276-284.

Wendt, W.M. Sind die Mittelglieder einer mittelbarren Association bewuast

order, unbewasst? Philosophische Studien, 1894, 10, 326-'328.

Zeaman, D., & House, B.J. The role of attention in retardate dis-

crimination learning. In_N.R. Ellis (Ed.), Handbook in mental

deficiency: psychc.]eory and research. New York:

McGraw-Hill, 1963. Pp. 159-223.



18

BAY COPY IMLABLE

Table 1

Paired-Associate Lists A-B and R-C

List A-B

7 7-C

S S-1

R

M

8 8-B

W W-N

List B-C

N N-5

2 2-0

1 1-L

C C-J

V-6

B B-F
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Table 2

Paired-Associate Lists A-C

List A-C (blue)

R-H (exper.)

8 8-F (exper.)

S S-5 (control)

M-6 (exper.)

W W-J (control)

7 7-L (control)
a

List A-C (red)

8 8-H (control)

7 7-J (exper.)

S S-L (exper.)

W W-5 (exper.)

R R-6 (control)

M M-F (control)
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